Objective. Establish a 3-year hospital internship within a drug use and disease state management program that would provide doctor of pharmacy students with experiential learning while still completing their classroom studies. Design. As paid interns, students engaged in group and individual activities that assessed clinical practice guidelines. Patient monitoring and clinical intervention techniques were learned through prospective evaluation of drug therapy. Students designed evidence-based treatment guidelines and participated in all phases of development, including multidisciplinary approval, implementation, and evaluation stages. Assessment. Student competency was continually monitored through direct observation by a preceptor and written examinations. Patient case studies, group discussions, and poster presentations allowed assessment of student growth in knowledge and communication skills. Conclusion. The comprehensive structure of this internship provides a broad perspective for understanding the role of the hospital pharmacist in providing pharmaceutical care. Close supervision maximizes student learning potential and fosters a mentoring relationship for both personal and professional growth.
INTRODUCTION
Experiential learning, which is the application of classroom learning in a real-life interactive environment, is a teaching strategy that is commonly used by colleges and schools of pharmacy. It often takes the form of individualized mentoring by site preceptors and discussions of concepts as they relate to scenarios encountered in daily practice. An example of experiential learning is an advanced pharmacy practice experience (APPE), which can occur for a limited duration such as 1 month, or involve a longitudinal experience, consisting of several hours of service learning per week throughout the school year. 1 Typically, credit hours are earned for experiential learning programs, and dedicated time for off-site (nonclassroom) learning is built into the curriculum. Several articles have been published on activities performed by students as part of pharmacy school courses. [1] [2] [3] However, published information is limited for structured learning opportunities that are part of hospital pharmacy healthcare delivery models involving direct patient care but not part of a college's core curriculum.
Student internships in hospital pharmacy practice normally have responsibilities related to medication preparation and distribution, since these skills are critical to pharmacy practice. This type of internship typically does not provide advanced learning opportunities such as performing medication management interventions, performing prospective drug use evaluations, interacting with healthcare team members to design new clinical initiatives within the hospital, or creating results-oriented presentations at national meetings.
It is essential to train pharmacists to be versed not only in pharmacology and therapeutics, but also in literature review and critique, protocol development, and patient outcome evaluation. A novel method of providing this advanced training is through a longitudinal internship practice model for pharmacy students within the hospital environment.
A unique 3-year pharmacy internship program was created as part of an ongoing effort to enhance experiential learning in the doctor of pharmacy program, through a partnership between the University of Pittsburgh School of Pharmacy clinical faculty and the University of Pittsburgh Medical Center (UPMC), the hospital where faculty members provide clinical services. This program allows students to actively learn strategies for designing and implementing treatment guidelines and outcomedriven health care initiatives, while developing verbal and written communication and clinical problem-solving skills. This learning experience provides a broad base for understanding the important role of the pharmacist in improving patient care in a hospital setting. It is not a degree requirement of the pharmacy curriculum; in fact, only a small number of highly motivated students are accepted for the internship. This opportunity is sought by students interested in pursuing postdoctoral training because of the broad scope of experience and the highly individualized attention that is provided.
DESIGN Educational Goals
The Accreditation Council for Pharmacy Education (ACPE) has established standards for curriculum, students, and faculty members of colleges and schools of pharmacy. 4 The professional competencies and expectations can be organized into 3 major components of learning: critical thinking, systems/process management, and communication. Student achievement should be evaluated throughout the curriculum by measuring learning in these areas. Casebased learning, use of classroom technology, and application of concepts to patient scenarios are encouraged.
The ACPE recommends that faculty members in advanced-practice learning sites be involved in direct patient care and also be role models for teaching and learning. The American Association of Colleges of Pharmacy (AACP) Center for the Advancement of Pharmaceutical Education (CAPE) was created to organize the framework for outcomes for the pharmacy curriculum, and its work continues to be centered on provision of pharmaceutical care. A particular focus of the CAPE outcomes beyond individualized pharmaceutical care is on population-based medicine and public health promotion, with a heavy emphasis on medication use systems and information management. 5 Curricula for colleges and schools of pharmacy should be designed with consideration to both ACPE and CAPE recommendations. Application of these outcomes to hospital-based learning programs, outside of the School's formal curriculum, is the fundamental mission of our student intern program.
Internship Practice Site
The practice site for the internship was established within a specialized hospital pharmacy setting at the UPMC: the Drug Use and Disease State Management (DUDSM) program. The UPMC Presbyterian (UPMC-P) Department of Pharmacy and Therapeutics implemented this DUDSM Program in July 1996. 6 Faculty members, hospital-based clinical staff pharmacists, clinical scientist associates, a pharmacy technician, and pharmacy students provide the infrastructure of the program. The primary goal of the DUDSM program is to design, implement, and actively promote evidence-based clinical practice guidelines that ensure safe and cost-effective drug therapy. Impact of the drug use criteria and disease state management algorithms on improving patient care is evaluated using principles of continuous quality improvement.
Multidisciplinary collaboration and systematic implementation are essential components of DUDSM guideline development, in addition to economic, process, and clinical outcome assessment. Guidelines developed by the DUDSM program are presented to and approved by the UPMC-P medical staff Pharmacy and Therapeutics Committee, a peer-review group that is responsible for formulary decision-making in the hospital. The DUDSM program leads these efforts for the multi-facility UPMC health system, one of the largest academic health systems in the country, consisting of 14 member hospitals, and providing care for over 75,000 inpatients and 1 million outpatients at its different facilities each year.
Currently, over 175 clinical guidelines are active at UPMC-P through the DUDSM program, comprising 6 categories: (1) dose/route optimization; (2) therapeutic interchange (eg, drug class selection); (3) patient safety; (4) disease management; (5) operational (eg, drug shortage plans); and (6) off-label medication usage. To share learning and promote evidence-based practice, numerous DUDSM guidelines have been published and presented at national meetings. Notably, DUDSM efforts have received awards from local, regional, and national quality and hospital pharmacy organizations. Contributions to patient care include optimizing antibiotic selection and duration, decreasing use of dangerous drugs in the elderly, promoting evidence-based use of medications, and increasing inpatient vaccination rates.
7-11

Program Structure
The internship program was designed to enhance students' clinical skills in a hospital-based advanced practice site through all aspects of the DUDSM Program, including guideline identification, development and implementation, as well as medication management intervention and patient outcome monitoring. Students
spend roughly 50% of their internship time on projects or guideline development and 50% on direct patient care activities. Understanding the impact of preventative and cost-effective healthcare management programs in today's environment is another goal of the student experience.
The internship program includes small group and individualized structured-learning activities (Table 1) . Structured learning not only occurs in the initial orientation, but throughout each student's participation in the program. Individualized involvement in DUDSM projects builds progressively under the supervision of DUDSM team members. Application of learning to hospitalized patients is evaluated through real-time active interventions performed with a pharmacist mentor.
The progression of student learning in the internship is deliberate and aggregated over the 3 years of learning as depicted in Table 2 . Over the course of their internship, students develop guidelines on their own. Projects are provided on an individual basis, according to the needs of the hospital and the abilities and demonstrated competencies of the students. A high level of supervision is provided by the DUDSM program director for project development and the guidelines developed by students are extensively reviewed by DUDSM faculty members prior to presentation to the UPMC-P Pharmacy and Therapeutics Committee.
Students evaluate patient medication regimens as part of ongoing quality improvement monitoring according to the medical staff Pharmacy and Therapeutics Committeeapproved guidelines. Students perform both traditional drug utilization evaluations and concurrent medication management interventions on hospitalized patients. All direct patient care activities and projects are completed with proper supervision and approval from a licensed pharmacist. Through this structure, students have the opportunity to see the impact of clinical practice guidelines on patients.
Student Recruitment and Selection
Interest in the DUDSM internship is solicited each year via a meeting with first-professional year pharmacy students as well as through a position availability notice which is sent to students by electronic mail. The goals and requirements of the internship are also provided in the notice. The recruitment process itself is designed to prepare students to apply for residencies and employment postgraduation. Students interested in pursuing the internship program are asked to submit a letter of intent as well as curriculum vitae or resume. Students are interviewed and selected based on interest level, experience, and motivation. Hospital pharmacy experience is desired but not required for students in the internship program.
The students who enter the DUDSM internship are embarking on a career track to be clinical pharmacists; they are focused toward pursuing a pharmacy residency upon graduation. Essential characteristics of these students include effective communication skills and a desire to interact directly with patients and health care providers in the institutional setting. Students who have been active in pharmacy organizations and/or community service, who can describe examples of teamwork, leadership, and problem-solving from prior work, school, and/or life experiences, along with those currently working during the school year, are attractive candidates, as these characteristics denote drive, planning and organization, communication, and self-directed learning (orientation) dimensions of performance.
Students selected for the DUDSM internship are hired as paid employees of UPMC-P, since they contribute to the DUDSM program productivity through their projects and clinical intervention efforts. The number of 
Student Training and Supervision
Student interns work full-time during the summer months, and approximately 10-12 hours per week throughout the school year. Initially they must undergo new hospital employee training and complete hospital-based certification modules in occupational health and safety, regulatory compliance, and patient confidentiality. An extensive 1-month orientation is given to new student interns to inform them about goals and objectives for the DUDSM program as well as requirements for the internship. The importance of DUDSM programs in institutional practice today and the pharmacist's role in the programs are also covered.
The extensive training provided by the DUDSM team over the summer months includes both individual and group learning opportunities (Table 1) . During the first summer of the internship, approximately 3 days per week are spent learning the basics of patient assessment as described below. Group learning sessions also occur on these days, led by different members of the DUDSM team depending on the topic. For example, the session on ''data retrieval from electronic health records'' is facilitated by our data analyst pharmacy technician. In addition, weekly group sessions are held with the Director of the DUDSM program to discuss student projects. The students share their experiences with patient/healthcare practitioner encounters and project work with the group so all can learn from the different obstacles encountered and solutions developed.
During the summer, pharmacy students work fulltime in the DUDSM program, spending approximately 50% of their time in direct patient care activities as noted above, and the remaining time on project development. Direct patient care time is mentored by faculty members and clinical pharmacists, in a one-on-one fashion, with a faculty member/pharmacist averaging 3 hours per day with a student, similar to that of work rounds during an APPE. During group patient care sessions, pharmacy students learn together, especially as the senior interns teach the new intern class. To expose the students to the widest variety of clinical practice approaches, interns work with all of the DUDSM staff members throughout their internship. A monthly training calendar is created so the students and team know the topic and trainers in advance. This creates an organized work environment and allows trainers to plan their time while continuing with other job responsibilities.
The structure of this internship fosters student independence and self-directed learning, so overall the amount of training and direct supervision by DUDSM staff members diminishes over time. The students continue to receive approximately 1 to 3 hours per week of direct supervision during the school year, provided mainly by the DUDSM Director and the data analyst pharmacy technician. During this time, students are given feedback on guideline projects and retrospective evaluations through individual meetings and/or written communication. At evaluation time points, the DUDSM Director discusses progress on projects and clinical skills development with each pharmacy student.
Student Experiential Learning
Clinical Practice Guidelines. Students learn to systematically search and evaluate the published literature on an assigned topic. They evaluate baseline prescribing practices in the hospital, and as they gain these essential skills and background information, students begin to develop hospital-specific evidence-based clinical practice guidelines. Students participate in all activities related to creating new guidelines, from initial assessment through necessary hospital approval processes. Guideline development may involve application of an existing published national guideline (eg, preventing deep venous thromobosis) to our institution, or creation of a new guideline not yet in existence. Through participation in multidisciplinary UPMC committees that collaboratively develop the clinical practice guidelines, students acquire skills for facilitating group consensus. They also perform financial impact evaluations, create successful implementation strategies, design clinical outcome indicators, and evaluate patient outcomes.
In a complex university teaching hospital such as UPMC-P, implementation of approved guidelines is an intricate multifaceted and multidisciplinary process. A combined approach of written, verbal, and electronic means for educating pharmacists, nurses, nurse practitioners, medical housestaff, faculty physicians, and private practice physicians is required. The essential steps are reviewed with the students, focusing on practitioner education, the pharmacist's role in intervention, educational material design, effective teaching methods, competency assessment, online learning methods, and financial impact evaluation. Implementation tools such as training fact sheets, clinical information systems order alerts, prospective monitoring reports, and/or preprinted physician order sets are designed by the students according to specific operational needs.
Patient Care. Patient monitoring is an important focus of the internship. Students are instructed regarding the confidential nature of patient data and are subsequently given access to clinical information systems to retrieve patient data and pharmacist clinical documentation, as well as financial data for initiative development and monitoring. They are also oriented to the layout of the patient medical record and instructed in retrieval of pertinent patient data required for decision-making and the eventual intervention process. Prospective and retrospective chart reviews are performed to familiarize students with patient information retrieval from the medical record. Group discussions facilitate learning about types of outcomes and the continuous quality improvement (CQI) techniques used to design project outcomes.
Instruction includes basic concepts of patient monitoring and the importance of following the appropriate parameters to evaluate drug therapy. Templates assist students with designing problem lists and performing medication histories. Patient drug-therapy monitoring forms aid students in evaluating individualized patient drug therapy regimens. As students learn the approved guidelines, they monitor and assess patient drug therapy and identify potential interventions in care. Students and pharmacist mentors role-play to plan approaches for discussing drug therapy interventions with physicians. Students perform interventions under supervision of the licensed pharmacist, but are encouraged to interact directly with the nurses and physicians as their comfort level and confidence increases. Students do not propose recommendations to change patient drug therapy without first discussing it with the pharmacist.
Students are expected to present one formal patient case study to the DUDSM team monthly during the summer portion of the internship, starting in the summer prior to their third-professional year (optional for summer prior to second-professional year). This prepares them for didactic case-based and experiential learning APPEs to reinforce the importance of individualized patient monitoring. Discussions following patient case presentations serve as a vehicle to enhance learning. Emphasis is placed on individualizing patient problem lists, creating care plans, and reviewing disease state topics to teach pharmacotherapeutic management strategies that are found in the literature.
Student Projects and Activities
Examples of internship projects are provided in Table 3 , along with the achieved ACPE competency and CAPE outcomes. Although guideline development American Journal of Pharmaceutical Education 2006; 70 (3) Article 68.
and patient care activities are used as a vehicle for learning, these are not just educational exercises for the students. All guidelines developed by students are intended for implementation at UPMC, subsequent to the established approval process. Patient care assessments performed by students are part of the ongoing continuous quality improvement process that is used to evaluate implemented guidelines.
ASSESSMENT
As students entered the internship program, their training was planned both in the area of structured core elements and individualized learning, as noted in Table 1 . Progress on core elements was recorded in a competency checklist for each student. Training was accomplished through a combination of reading/reviewing documents, group instruction, and one-on-one casebased application. Competency was demonstrated via didactic examinations and/or direct observation by a preceptor.
Guideline development and implementation checklists were maintained and reviewed by DUDSM members to demonstrate student participation in the process from idea generation to implementation. Progress on guideline development was charted by longitudinal use of these tools as the guideline was designed, presented, and implemented. These documents clearly showed the comprehensive training that was afforded through long-range participation in the DUDSM program. Appendix 1 is an example of the tracking tools that were used. To evaluate student competency with medication management interventions, DUDSM patient monitoring forms were used to document gathered data and guide decision-making for drug therapy intervention. As students ''worked up'' patients for potential intervention, they presented their findings to their pharmacist mentor who reviewed the case and discussed it with the student. The pharmacist then signed the form to document completion. Intervention forms and patient assessment forms were available for each clinical guideline and were the tools used by the DUDSM team for documentation and training of new UPMC-P pharmacists, residents, clinical scientist associates, and students. A case presentation evaluation form designed by School of Pharmacy clinical faculty members was used to evaluate student communication skills, case content, patient data gathering, and formulation of the medication management plan. With each formal case presentation, student interns were rated ''needs improvement,'' ''acceptable,'' or ''excellent,'' by the audience. The evaluations were then reviewed by the student and DUDSM Director to discuss performance and areas for improvement. For individual patient interventions, role-playing and shadowing were used to teach students how to present information regarding patient care to prescribers. This work was done by students during the summer after their first and second years of pharmacy school, which was much earlier than when they would typically receive specialized intensive training in this area.
Since students were hospital employees, the annual performance evaluation included a summary of their accomplishments and progression through core internship elements. The learning checklist was reviewed by the DUDSM Director at periodic intervals throughout each student's experience, specifically at the yearly evaluation point, before beginning full-time work in the summer, at the end of the summer, and at the start of each school term.
Aggregate Outcomes of Students
Twenty-four students have participated in the internship program since 1998. In the early years of the internship, students participated for an average of 18 months, which included the summer prior to their third-professional year and continued until clerkship rotations began in their fourth-professional year. Beginning with our most recent intern graduates (2005), participation started in the summer after their first-professional year, for a 3-year experience. Upon graduation, students were awarded a certificate recognizing their completion of the 3-year internship program. To date, all students beginning the internship have continued until graduation and have shown great satisfaction with the program in their written evaluations. Appendix 2 shows examples of student comments.
The average number of patient drug-therapy regimens evaluated by student interns exceeds 500 per student, with 200 active interventions performed per student over the course of the internship. To date students have designed a total of 16 clinical practice guidelines comprised of: 69% (11) patient safety; 19% (3) new drug reviews; and 12% (2) disease management topics. Students designed teaching materials for 14 different DUDSM guidelines, performed 13 quarterly assessments of implemented guidelines, and created 7 competency examinations for pharmacists, 5 of which are currently in use at UPMC-P.
Regarding the 19 students who completed the internship, 63% (12) went on to pursue a pharmacy practice and/or specialty residency, with 90% (17) 
DISCUSSION
Pharmacy students grow both professionally and personally during their participation in the DUDSM internship program. This unique experience fosters selfdirected learning, maturity, confidence, and collaboration with other health care professionals, as well as teaching the fundamentals of drug therapy monitoring and problemsolving. Appendix 2 displays student comments on the impact of the internship program. The program provides students with a unique set of clinical and communication skills that distinguish them from their peers. Through their participation, pharmacy students gain an appreciation for the changing dynamics of healthcare. In addition to developing fundamental clinical skills such as monitoring patient pharmacotherapy, they are given practical instruction in designing programs and managing projects. Students are also exposed to multidisciplinary health care teams and different approaches to professional interactions. This type of learning is not commonly available to doctor of pharmacy students. It is our experience that student interns appreciate and maximize this opportunity to learn in a patient care setting. They gain experience that extends beyond the usual pharmacy student intern positions, which are typically focused on drug distribution. Due to the broad scope of participation and the many parallels to a pharmacy practice residency, this 3-year program can be described as a longitudinal ''mini-residency'' program.
The DUDSM internship program was initiated with the intent of a 1-year timeframe; however, the positive response of participating students led to program expansion. Initially, only third-professional year students were recruited, but as students demonstrated interest during earlier years of the doctor of pharmacy program, the internship was tailored to include them. The internship opportunity now starts at the end of the first-professional year, increasing the extent of student experience to a total of 3 years. The work of the DUDSM program has been organized to create a progression of learned skills that complements student development. The benefit of the longitudinal progression for the students from the P1 to P4 year has been evident to DUDSM team members and to student interns themselves through written comments submitted postgraduation (Appendix 2), and also through anecdotal comments from the students and other faculty members. The 3-year experience has also provided an opportunity for interns in later years to mentor interns in earlier years, thus creating a teaching role as well for the senior students. First-year student interns have demonstrated the capability of learning the background information and applying it to assigned projects. Pharmacy students are able to augment the learning experience by participating in more projects.
Through this internship, students are given the opportunity to build on their experience and knowledge base through progressive participation in more advanced projects. In addition, students gain satisfaction from directly applying what they learn and contributing to patient care. Students receive individualized mentoring similar to that received in a condensed fashion on a 1-month clerkship experience, with the added advantage that this relationship is fostered over 3 years of pharmacy school.
Benefits to Pharmacy Department
Selection of high achieving, self-motivated students is the key to the success of this program. First-year pharmacy students are recruited for the internship positions during their second semester. The program goals and objectives are intentionally rigorous and include a requirement to prepare and present a poster at a national meeting. This is intended to attract highly motivated students who are dedicated to their chosen field.
The hospital pharmacy department benefits from the participation of these highly capable pharmacy students through increased project completion. The high level of supervision and teaching provided by the DUDSM team is balanced by this departmental benefit of expanded productivity. Students contribute to the workload by providing new guideline proposals, outcome assessment tools, educational materials, quarterly initiative assessments, new literature reviews, formulary reviews, medical record reviews, and research proposals. In the first 4 years of the internship, unrestricted educational grant monies from the pharmaceutical industry funded the internship. The student contributions to the DUDSM program were so highly valued and integral to daily operations that the UPMC-P pharmacy administration provided funding for these positions as part of hospital pharmacy services over the last 3 years.
The success of this internship was instrumental in creating a similar hospital-pharmacist training program for UPMC in which pharmacy students are trained in a hospital-based, blended clinical distribution career track. This program became operational in 2004 as a joint effort of the DUDSM program and UPMC-P hospital pharmacy leadership. Students are now provided with new learning sites in drug information and investigational drug research as a result of this expansion of experiential learning opportunities.
SUMMARY
This internship model of progressive experiential learning combined with structured learning provides a broad perspective for understanding the role of the pharmacist in improving patient care in a hospital setting. Students gain knowledge and practical experience through the process of designing, implementing, and assessing drug utilization guidelines from start to finish. The intern program is highly individualized, maximizing the learning opportunities for each student. Close supervision fosters development of a mentoring relationship that emphasizes both personal and professional growth.
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